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PROBLEM TO BE SOLVED: To efficiently retain brain 
function data at fMRI measuring a large amount of 
images. 

SOLUTION: The biological phenomenon data of an 
examinee is monitored by using electroencephalogram, 
electrocardiogram, electromyogram, eye ball motion, blood 
pressure, body temperature, etc., at the same time of 
measuring fMRI or between measurement to decide brain 
function data which does not need retaining. As shown by 
the example of the graphic, a period from just after the 
start of experiment to just before the start of sleep is 
decided from biological phenomenon data and MRI images 
in the period is judged to be low in importance and is not 
retained. Images needing retaining among a large amount 
of brain function images are decided from biological 
phenomenon data such as the electroencephalogram, the 
eye ball motion, etc., to reduce the retaining data amount 
of brain function data. 



LEGAL STATUS 

[Date of request for examination] 27.08.1997 

[Date of sending the examiners decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner s decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 31 20224 

[Date of registration] 20.1 0.2000 

[Number of appeal against examiners decision 
of rejection] 




[Date of requesting appeal against examiners 
decision of rejection] 

[Date of extinction of right] 



Copyright (C); 1 998,2003 Japan Patent Office 



* NOTICES * 



JPO and NCIP! are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the MRI equipment which acquires the signal of MRI time series image data from 
analyte, and performs image reconstruction processing of this data Have a living body 
phenomenon measurement means to measure a living body phenomenon, and it has a judgment 
approach means to judge the living body phenomenon data measured by this living body 
phenomenon measurement means. MRI equipment characterized by whether for living body 
phenomenon data to be measured with said living body phenomenon measurement means with 
measurement of MRI time series image data, for the description of living body phenomenon data 
to be judged with said judgment approach means, and for it to be based on this judgment, and to 
save or delete the above-mentioned MRI time series image data, and the thing for which it opts. 
[Claim 2] Said living body phenomenon means is MRI equipment according to claim 1 
characterized by measuring the electroencephalogram of analyte, an electrocardiogram, eye 
movement, an electromyogram, a sweat rate, a heart rate, a respiration rate, blood pressure, and 
at least one living body phenomenon data of temperature in the intervals of measurement of 
measurement and coincidence of said MRI time series image data, or said MRI time series image 
data. 

[Claim 3] Said judgment approach means is MRI equipment according to claim 1 characterized by 
determining said MRI time series image data without the need of saving automatically based on 
said living body phenomenon data, and performing image reconstruction processing about this MRI 
time series image data according to the criteria inputted into said judgment approach means. 
[Claim 4] Said judgment approach means divides the electroencephalogram data which said living 
body phenomenon means measured from analyte at the judgment section for 20 seconds - 1 
minute. Divide this judgment section at two or more small sections, respectively, and the Fourier 
transform of the above-mentioned electroencephalogram data is carried out for this every small 
section. Ask for the power density of a 8-1 3Hz component, and when the above-mentioned 
power density exceeds a predetermined threshold, it asks for the number of the small sections. 
MRI equipment according to claim 1 characterized by whether the value of the rate of the number 
of these small sections and the number of the whole small sections into which said judgment 
section was divided is 50% or more or for this MRI time series image data that judged and was 
measured within said judgment section based on this judgment to be saved or deleted, and the 
thing for which it opts. 

[Claim 5] Said judgment approach means divides the electroencephalogram data which said living 
body phenomenon means measured at the judgment section for 20 seconds - 1 minute. Divide 
this judgment section at two or more small sections, carry out the Fourier transform of the 
above-mentioned electroencephalogram data for this every small section, ask for the 1st power 
density of a 10-15Hz component, and it sets to a judgment according to claim 4. About the 
judgment section for 20 seconds - 1 minute among the sections judged as the above-mentioned 
percentage being 50% or more Ask for the 2nd power density of a 1 0-1 5Hz component, and it 
asks for the number of the small sections in case the value of 1st power density ****** 2 power 
density exceeds a 1st predetermined threshold. MRI equipment according to claim 1 
characterized by whether this number exceeds a 2nd predetermined threshold or for this MRI 



time series image data that judged and was measured within said judgment section based on this 
judgment to be saved or deleted, and the thing for which it opts. 

[Claim 6] Said judgment approach means divides the electroencephalogram data from the core of 
the head which said living body phenomenon means measured, and the electroencephalogram data 
from parts other than the core of a head at the judgment section for 20 seconds - 1 minute, 
respectively. Carry out the Fourier transform of the electroencephalogram data of the above- 
mentioned judgment section, respectively, and it asks for the 1st power density in the 0-2Hz 
component of the electroencephalogram data after the Fourier transform by the core. It asks for 
the 2nd power density in the 0-2Hz component of the electroencephalogram data after the 
Fourier transform by that of parts other than a core. MR[ equipment according to claim 1 
characterized by whether the value of 1st power density ****** 2 power density exceeds a 
predetermined threshold or for this MRI time series image data that judged and was measured 
within said judgment section based on this judgment to be saved or deleted, and the thing for 
which it opts. 

[Claim 7] Said judgment approach means divides these electroencephalogram data that said living 
body phenomenon means measured at the judgment section for 20 seconds - 1 minute. Divide 
this judgment section at two or more small sections, respectively, and the Fourier transform of 
said electroencephalogram data is carried out for this every small section. Carry out the inverse 
Fourier transform only of the 0-2Hz component, and it asks for the number of the small sections 
in case the amplitude of the electroencephalogram data which carried out [ above-mentioned ] 
the inverse Fourier transform is 75 microvolts or more. MRI equipment according to claim 1 
characterized by whether the value which divides this number by the number of the whole small 
sections in said judgment section is 0.2 to 0.5 or for this MRI time series image data that judged 
and was measured within said judgment section based on this judgment result to be saved or 
deleted, and the thing for which it opts. 

[Claim 8] Said judgment approach means divides these electroencephalogram data that said living 
body phenomenon means measured at the judgment section for 20 seconds - 1 minute. Divide 
this judgment section at two or more small sections, respectively, and the Fourier transform of 
the above-mentioned electroencephalogram data is carried out for this every small section. Carry 
out the inverse Fourier transform only of the 0-2Hz component, and it asks for the number of the 
small sections in case the amplitude of the electroencephalogram data which carried out [ above- 
mentioned ] the inverse Fourier transform is 75 microvolts or more. MRI equipment according to 
claim 1 characterized by whether to be the value to which the value which divides this number by 
the number of the whole small sections in said judgment section exceeds 0.5 or to save or delete 
this MRI time series image data that judged and was measured between said judgment sections 
based on this judgment result, and the thing for which it opts. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to a nuclear-magnetic-resonance imaging 
instrument i.e., MRI equipment. It has a living body phenomenon measurement means to measure 
a living body phenomenon especially, and has a judgment approach means to judge the living body 
phenomenon data measured by this living body phenomenon measurement means. With said living 
body phenomenon measurement means Living body phenomenon data are measured with 
measurement of MRI time series image data, it is based on the criteria inputted into said judgment 
approach means before measurement, the above-mentioned MRI time series image data is saved 
or deleted, and it is related with the MRI equipment which can make the conservative quantity of 
data reduce on the whole. 
[0002] 

[Description of the Prior Art] MRI (nuclear-magnetic-resonance imaging instrument) is equipment 
which obtains the tomogram for the matter etc. using the nuclear spin placed all over the static 
magnetic field absorbing the RF magnetic field which fulfills the resonance conditions of nuclear 
magnetic resonance. Such [ recently ] MRI Cerebral function measurement using an image 
(funcional MRI : describe it as following fMRI) It is becoming possible to carry out and research 
which images the activation field of the brain reacted to a specific stimulus is done. As 
bibliography, proceeding OBU NASHUNARU academy OBU Science and USA, 89, etc. are 
mentioned (1992). (Proc(1 992).Natl.Acad.Sci.USA 89) MR of **** relevant to a stimulus if a visual 
stimulus etc. is given to a subject of examination A signal increases. It depends for the 
mechanism of this signal change on the magnetic property of the hemoglobin in blood (Hb). 
Although the oxygenation Hb which is diamagnetism can be disregarded magnetically, since 
Deoxygenation Hb is a paramagnetism, it disturbs the homogeneity of a surrounding static 
magnetic field, and has the property to decrease MR signal. If a specific stimulus is given to a 
subject of examination, it is Oxygenation Hb, in order for the amount of oxygen metabolic 
turnovers to increase about several% in **** relevant to a stimulus and to compensate this. The 
included arterial blood increases about dozens of%. According to superfluous increase of such a 
blood stream, the ratio of the deoxygenation Hb of an activation field falls and, as a result, MR 
signal increases. Therefore, an activation part can be extracted by measuring the signal strength 
in a rest condition and a stimulus impression condition. However, the increment in such a MR 
signal is t when extracting an activation field, since it is about several% of a subject-copy image. 
The statistical method called assay is used well. Generally it is used, t An example of assay is 
explained. 

[0003] Stating here performs assay about the difference of the signal average value of the image 
of a resting period with a noise level equal (that is, distribution is equal) in this case, and the 
image at the time of stimulus impression, although it is the assay which presumes the difference 
of the average value of the two equal population of distribution, t expressed with "a-one number" 
when the population of such 2 ** exists Degree of freedom (second+nr -2) T-distribution is 
followed. 
[0004] 



[Equation 1] 

t (m s (n) - mXn)) - ( m(n) - ii f (n)) 

/ (s,(n)+s,(n)) / (n s +n r -2) / 1/n,+ 1/n r 



(i) 

[0005] here — ns — the image number of sheets at the time of stimulus impression, and nr — 
for the signal average of a resting period, and mus (n), the population mean at the time of 
stimulus impression and mur (n) are [ the image number of sheets of a resting period, and ms 
(n) / the signal average at the time of stimulus impression, and mr (n) / the signal sum of squares 
at the time of stimulus impression and sr (n) of the population mean of a resting period and ss 
(n) ] the signal sum of squares of a resting period, and n = ns+nr. mus (n) - mur (n) = it is 
assumed that it is what does not have a difference in 0, i.e., the signal average of the image of a 
resting period, and the signal average of the image at the time of stimulus impression. At this 
time, it is for every pixel from an experimental value and experiment conditions, t A value can be 
calculated. It is expressed with "a-one number", t It asked from distribution and an experiment, t 
Risk of the above-mentioned assumption being rejected is so large that the gap with a value is 
large. Threshold for rejecting the above-mentioned assumption tO It is given with level of 
significance alpha and a degree of freedom (second+nr -2). tO t Since it will be said that the pixel 
with a large value has a statistical significant difference in the signal average of the image at a 
resting period and the time of stimulus impression, such a pixel is extracted as an activation part. 
[0006] In a statistical method which was described above, in order to extract an activation part 
with high degree of accuracy, many [ as much as possible ] things of the image number of sheets 
at a resting period and the time of stimulus impression are desirable. In fMRI actually performed, 
the image of about ten numbers per time is measured in many cases. 
[0007] 

[Problem(s) to be Solved by the Invention] fMRI the related example of a report — now — PET 
(Positron Emission Tomography) etc. — there is much what [ re-experiment-/ a thing ] of the 
example of measurement by other modality, and the image number of sheets which in such a case 
is measured as the Prior art described is about dozens of sheets. However, MRI Since it has high 
time resolution and spatial resolving power by non-invasion, possibility of being used for the 
higher-brain-function elucidation of storage, study, etc., a diagnosis of encephalopathy, etc. in the 
future is high, and the image number of sheets which measurement takes is expected to be what 
increases sharply. For example, when investigating the cerebral function under sleep, 1 time of 
measurement time amount reaches also in several hours, and it is expected that image number of 
sheets becomes hundreds of sheets at least. Or although observation of the signal transduction 
within a brain will to some extent be attained if the image measurement in every dozens of ms will 
be attained in the future, also in measurement of such super-high time resolution, it is thought 
that image number of sheets becomes hundreds of sheets. In such a case, the problem that it is 
huge and the amount of data cannot be saved arises. The purpose of this invention is fMRI which 
measures a lot of images. It is in setting and saving cerebral function data efficiently. 
[0008] 

[Means for Solving the Problem] In the MRI equipment which acquires the signal of MRI time 
series image data from analyte, and performs image reconstruction processing of this data in 
order to solve the above-mentioned technical problem Have a living body phenomenon 
measurement means to measure a living body phenomenon, and it has a judgment approach 
means to judge the living body phenomenon data measured by this living body phenomenon 
measurement means. Living body phenomenon data are measured with said living body 
phenomenon measurement means with measurement of MRI time series image data. The 
description of living body phenomenon data is judged with said judgment approach means, and the 
MRI equipment characterized by whether for it to be based on this judgment, and to save or 



delete the above-mentioned MRI time series image data and the thing for which it opts is offered. 



[0009] the MRI equipment which judges automatically the data storage/deletion of this invention 
— fMRI measurement — simultaneously — or modality, such as an electroencephalogram, 
electrocardio, a myo electric signal, eye movement, blood pressure, and temperature, is used in 
the intervals of measurement, and cerebral function data without the need of carrying out the 
monitor of the living body phenomenon of the subject, and saving it are determined. For example, 
when investigating the cerebral function under sleep etc., it is also considered that measurement 
time amount becomes in 1 hours or more, and if all image data is saved, the amount of data will 
become huge. However, many image data without the need of saving, such as data before 
hypnagogic, also exists in fact As a means to determine the significance of such image data, the 
monitor of the sleep state etc. can be carried out by using the above-mentioned modality. For 
example, it is known by the phase of sleep that patterns, such as an electroencephalogram and 
eye movement, will change. By referring to such living body phenomenon data, the image amount 
of data to save is reducible. 
[0010] 

[The gestalt of the actual condition of invention] Hereafter, the gestalt of operation of this 
invention is explained based on a drawing. 

[001 1] Drawing 1 is the block diagram showing an example of the test equipment for carrying out 
this invention. In drawing, the coil with which 1 generates a static magnetic field, the coil with 
which 2 generates an inclination magnetic field, and 3 are subjects of examination, and this 
subject of examination is arranged in a coil 1 and 2. A sequencer 4 impresses an instruction to 
the inclination magnetic field power source 5 and the RF transmitter 6, and impresses delivery, an 
inclination magnetic field, and a RF pulse to a subject of examination 3. A RF pulse is impressed 
to a subject of examination 3 by the RF transmitter 9 through the RF modulator 7 and the high- 
frequency amplifier 8. MR signal generated from the subject of examination is received by the 
receiver 10, it is sent to CPU14 through amplifier 11, a phase detector 12, and A-D converter 13, 
and signal processing is performed here. A signal and a Measuring condition can also be stored in 
a storage 15 if needed. Moreover, the display of a signal or a Measuring condition can also be 
performed on a display 17. By 16 being a living body phenomenon metering device, and carrying 
out the monitor of the living body phenomena to be examined, such as an electroencephalograph, 
an electrocardiograph, monitoring respiration, an electromyograph, an eyeball monitor, a 
sphygmomanometer, and a thermometer, between measurement during measurement of an MRI 
image, this living body phenomenon data is sent to a sequencer 4 and CPU14, and it can also 
save at a storage 15 if needed, and is **. It can also display on a display 17. 
[0012] The above-mentioned MR signal is sent to CPU14, and performs signal processing, such 
as image reconstruction. Moreover, since top Norio object phenomenon data are sent to the 
above CPU 14, when investigating the cerebral function under sleep etc., for example, based on 
the above-mentioned living body phenomenon data, image data without the need of saving, such 
as data before hypnagogic, can be determined on the above CPU 1 4, and reduction processing of 
the preservation amount of data can be performed. Moreover, if an image without the need of 
saving by the above-mentioned processing beforehand is determined and it will be made not to 
perform reconstruction processing about the above-mentioned image, signal-processing time 
amount can be shortened. 

[0013] The decision of the data saved and deleted is made by inputting the conditions of 
preservation for example, before measurement or after measurement into CPU14. For example, in 
measuring the cerebral function under sleep, the data from several minutes before the 1st step of 
sleep are saved, and its earlier data is inputted into CPU14 before measuring the conditions of 
deleting, and after identifying automatically [ sleep ] the 1st step a recovery term based on the 
criteria mentioned later, it deletes the data which do not have the need on CPU14. Or after 
performing automatic distinction of a sleep phase, the data which do not have the need on CPU14 
are deleted by specifying the range of a sleep phase displaying a sleep phase on a display 17, for 
example, saving with a mouse etc. 

[0014] When investigating the relation of a consciousness level and the activity within a brain, it is 



necessary to carry out the monitor of the consciousness level from the time of recovery of the 
subject to sleep, measuring a time series image by MRI. In such a case, the monitor approach 
which is a simple substance about an electroencephalogram, eye movement, etc., or combined 
two or more modality is effective. 

[001 5] In order to distinguish the condition of sleep, the international criteria of the sleep phase 

created by REHHISHAFEN and car loess (Rechtschaffen and Kales) are used with current 

[ sufficient ] in 1968 involving "sleep and its failure as stated to a medical culture, a page 16-25 

(1994)/' 

[0016] According to the above-mentioned criteria, the phase of sleep is divided into a total of five 
steps of the non-REM sleep from the 1 st step to the 4th step, and REM sleep, and an 
electroencephalogram, eye movement, and an electromyogram change according to the phase of 
sleep, as shown below. 

[0017] (1) Recovery term electroencephalogram : an alpha wave (8-1 3Hz) is the time amount 
appearance of 50% or more of the judgment section. The beta rhythm (14-30Hz) of low amplitude 
mixes. 

[0018] eye movement: — the appearance time of the stage electroencephalogram:alpha wave 
which the wink and a small early eye began to carry out high motion electromyogram:(2) 1st 
step:UTOUTO — 50% or less of the judgment section The beta rhythm of low amplitude, a theta 
wave (4-7Hz), and the delta wave (0.5-3Hz) appear irregularly. In the second half, a sharp wave 
may appear in the high amplitude called a parietal region sharp wave or a hump to a core and 
parietal region dominance. 

[0019] Eye movement: Shake greatly like a pendulum right and left slowly. 
[0020] Electromyogram: Fall a little from a recovery term. 

[0021] (3) 2nd step: — stage electroencephalogram: from which the stable sleep begins — 

comparatively — low amplitude. Various frequencies of a beta rhythm, an alpha wave, a theta 

wave, and the delta wave appear irregularly. A slow wave 2Hz or less and a K complex appear at 

least in the spindle wave with which a 10-15Hz wave is connected more than for 0.5 seconds, and 

a core in the high amplitude of 2 affinities at dominance. 

[0022] Eye movement: Almost stand it still. 

[0023] Electromyogram: It is lower than the 1st step. 

[0024] (4) 3-4th step: — stage electroencephalogram [ of deep sleep ]: — the time of the times 
of the appearance time of the delta wave of the high amplitude (75 microvolts or more) called a 
sleep slow wave being 20 - 50% of the judgment section being the 3rd step and 50% or more — 
the 4th step. 

[0025] Eye movement: Quiescence. 
[0026] Electromyogram: Low. 

[0027] (5) REM sleep electroencephalogram : the electroencephalogram of various frequencies 
appears in low amplitude. An alpha wave is more conspicuous from the 1st step. The 
electroencephalogram pattern called a sawtooth current may be seen. 
[0028] Eye movement: Rapid eye movement appears. 
[0029] Electromyogram: Hardly appear. 

[0030] The example in the case of performing fMRI measurement is described carrying out the 
monitor of the electroencephalogram etc. 

[0031] When time amount until the subject carries out hypnagogic after experiment initiation is 
long, there is no need of saving all MRI images in the meantime, and it should save only a 
neighboring MRI image as cerebral function data at the time of hypnagogic [ with a high 
significance ]. As shown in drawing 2 , the MRI image from immediately after experiment initiation 
to just before hypnagogic can reduce data conservative quantity by not saving as what has a low 
significance, or culling out and saving, as shown in drawing 3 if needed. In drawing 2 and drawing 
3 , the slash section shows the time domain which carries out MRI image preservation. 
[0032] Neighboring time amount can be presumed from change of electroencephalogram data 
which were described above at the time of hypnagogic. The remarkable change in the shift to the 
1st step of wakefulness to non-REM sleep is change of the incidence of an alpha wave. Then, 
MRI The Fourier transform of the electroencephalogram data measured to coincidence is carried 



out to measurement, and when the appearance time of a 8-1 3Hz component exceeds 50% of the 
judgment section, it is regarded as wakefulness. The example of a judgment of the incidence of an 
alpha wave is explained using drawing 4 and drawing 5 . Drawing 4 is the conceptual diagram of an 
incidence judging of an alpha wave, and drawing 5 is an example of an algorithm. On the 
international criteria of the above-mentioned sleep phase, the judgment section for 20 seconds - 
1 minute is prepared, and it asks for the incidence in the meantime. This judgment section is 
divided at the small section of N individual, as shown in drawing 4 . Next, the Fourier transform of 
the electroencephalogram data is carried out for every above-mentioned smallness section, and it 
asks for the power density P of a 8-1 3Hz component. When the above-mentioned power density 
P exceeds the predetermined threshold Tp, it is regarded as that in which the alpha wave has 
appeared in the above-mentioned smallness section, and 1 is added to the variable which shows 
the number of the small sections when the alpha wave has appeared, and CNT. This actuation is 
performed to the small section of N individual, and it is CNT >. If it is a threshold Tent, if the 
appearance time of an alpha wave is over 50%, it will be judged on CPU, and it will be considered 
that the above-mentioned judgment section is wakefulness. A threshold Tent is an integer beyond 
N / 2. For example, it is a threshold Tent if N = 10. What is necessary is to just be referred to as 
5. The MRI time series image data within the judgment section judged that is wakefulness on CPU 
is deleted, or processes the image data measured within the judgment section of wakefulness 
based on the conditions of culling out and saving, and stops the conservative quantity of image 
data. 

[0033] Moreover, it is not necessary to also necessarily save all the MRI images of each sleep 
phase other than the time of recovery. Only the MRI image before and behind change of a sleep 
phase may be important like the time of hypnagogic. In such a case, as shown in drawing 6 , MRI 
images other than before and after [ of a sleep phase ] change can reduce the conservative 
quantity of data by not saving, or culling out and saving, as shown in drawing 7 . In drawing 6 R> 6 
and drawing 7 , the slash section shows the time domain where an MRI image is saved. 
[0034] Change of each sleep phase can be presumed from change of electroencephalogram data 
which were described above. The remarkable change in the shift to the 2nd step is the 
appearance of a spindle wave or a K complex from the 1st step. Moreover, although eye 
movement is observed in the 1st step, it is almost stood still in the 2nd step. The level of an 
electromyogram also falls. When the maximum amplitude of eye movement falls to 200 microvolts 
or less when the spindle wave and the K complex have appeared in this case or, it is considered 
that the time of the level of an electromyogram being 50 microvolts etc. is the 2nd step. Or you 
may consider that the time of all the above conditions or two or more being filled is the 2nd step. 
However, since the wave-like base line of eye movement is changed in the 2nd step and the 
above-mentioned conditions may not be satisfied, change of the frequency of fluctuation of an 
eye movement wave may be put into criteria, for example. 

[0035] The example of a judgment of a spindle wave appearance is explained using drawing 8 and 
drawing 9 . Drawing 8 is the conceptual diagram of an appearance judging of a spindle wave, and 
drawing 9 is an example of an algorithm. As described above, the description of a spindle wave is 
that a 10-15Hz wave appears continuously 0.5s or more. As shown in drawing 8 , the judgment 
section for 20 seconds - 1 minute is divided at the small section of N individual. The die length of 
the one small section is made into 0.1 seconds. Next, the Fourier transform of the 
electroencephalogram data is carried out for every above-mentioned smallness section, and it 
asks for the power density P of a 10-15Hz component. As opposed to the judgment section when 
similarly the appearance time of a 8-13 above-mentionedHz component exceeds 50% of the 
judgment section the power density Pr of a 10-15Hz component — asking — the ratio of the 
above-mentioned power density, when P/Pr exceeds the predetermined threshold Tp It is 
regarded as that in which the 10-15Hz wave has appeared in the above-mentioned smallness 
section, and 1 is added to the variable which shows the number of the small sections when the 
10-15Hz wave has appeared, and CNT. When the above-mentioned power density P is below the 
threshold Tp (for example, referred to as 3), CNT is reset as 0. This actuation is performed to the 
small section of N individual, and it is CNT >. If it is a threshold Tent (for example, referred to as 
5), it will be judged with that in which the 10-15Hz wave has appeared continuously 0.5s or more, 



and it is regarded as that in which the spindle wave has appeared in the above-mentioned 
judgment section. A threshold Tent will be set to 5 if the die length of the above-mentioned 
smallness section is 0.1 seconds. 

[0036] Therefore, about the judgment section judged in this way, on CPU, the MR! image data 
within the judgment sections other than before and after [ of for example a sleep phase ] change 
is not saved, or processes the MR[ time-series image data measured within each judged judgment 
section by the conditions that the MRI image data within the judgment sections other than before 
and after [ of a sleep phase ] change culled out and saved, and controls data conservative 
quantity. Conditions are set as arbitration if needed. 

[0037] The example of a judgment of a K complex appearance is explained using drawing 10 and 
drawing 1 1 . Drawing 10 is the conceptual diagram of an appearance judging of a K complex, and 
drawing 1 1 is an example of an algorithm. The description of a K complex is being a wave 2Hz or 
less in the high amplitude of core dominance and 2 affinity. Then, when measuring 
electroencephalogram data, the data of head parts other than the core of a head and a core are 
measured. Each electroencephalogram data is divided into the judgment section for 20 seconds - 
1 minute, and the Fourier transform of the electroencephalogram data is carried out for every 
above-mentioned judgment section. By the core and the other part, when [ of the component of 0 
- 2 Hz of the same section ] it asks for the power density Pc and Po, respectively and the ratios 
Pc/Po of the above-mentioned power density exceed a threshold Tr (for example, referred to as 
2), it is regarded as that in which the K complex has appeared in the above-mentioned section, 
moreover — since it is one of the descriptions of a K complex that a spindle wave occurs 
continuously — the ratio of the above-mentioned power density — in the next judgment section 
of the judgment section when Pc/Po exceeds a threshold, you may add that the spindle wave has 
appeared to the conditions of a K complex appearance. 

[0038] The remarkable change in the shift to the 3rd step is the appearance of a sleep slow wave 
from the 2nd step. Moreover, in the 4th step, the incidence of a sleep slow wave increases 
further. In this case, it is considered for the time of the appearance time of a sleep slow wave 
being 20 - 50% of the judgment section that the time of the 3rd step and 50% or more is the 4th 
step. 

[0039] Moreover, even in this case, on CPU, the MRI image data within the judgment sections 
other than before and after [ of for example a sleep phase ] change is not saved, or processes 
the MRI time series image data measured within each judged judgment section by the conditions 
that the MRI image data within the judgment sections other than before and after [ of a sleep 
phase ] change culled out and saved, and controls data conservative quantity. 
[0040] The example of a judgment of a sleep slow wave appearance is explained using drawing 12 
and drawing 13 . Drawing 12 is the conceptual diagram of an appearance judging of a sleep slow 
wave, and drawing 13 is an example of an algorithm. A sleep slow wave is delta wave below 2 Hz 
in the high amplitude (75 microvolts or more). It is drawing 12 about this judgment section. It 
divides at the small section of N individual so that it may be shown. Next, the Fourier transform of 
the electroencephalogram data is carried out for every above-mentioned smallness section, and 
the inverse Fourier transform only of the component of 0 - 2 Hz is carried out When the 
amplitude of the electroencephalogram data which carried out [ above-mentioned ] the inverse 
Fourier transform is 75 microvolts or more, it is regarded as that in which the sleep slow wave 
has appeared in the above-mentioned smallness section, and 1 is added to the variable which 
shows the number of the small sections when the sleep slow wave has appeared, and CNT. This 
actuation is performed to the small section of N individual, it is judged with the appearance time 
of a sleep slow wave being over 50%, if it is CNT / N >0.5, and it is considered that the number of 
the above-mentioned judgment sections is the 4th. 0.2 If it is < CNT / N <= 0.5, it will be judged 
with the appearance time of a sleep slow wave being 20 - 50%, and it will be considered that the 
number of the above-mentioned judgment sections is the 3rd. 

[0041] The most remarkable description in REM sleep is the appearance of rapid eye movement, 
eye movement — the 2- since it hardly appears in the 4th step, when the maximum amplitude of 
this eye movement is 200 microvolts or more, it is regarded as REM sleep, however, the 2- since 
the base line of an eye movement wave may be changed slowly and a big shake like [ in the 1st 



step ] a pendulum is observed, even the 4th-step sleep may put the change of a differential wave 
of an eye movement wave into criteria, in order to distinguish from such a motion. 
[0042] Moreover, the living body phenomenon of changing with change of a sleep phase is not 
limited to the above-mentioned example, and changing a sweat rate, a heart rate, a respiration 
rate, blood pressure, etc. in accordance with a sleep period is known. For example, a sweat rate 
has more non-REM sleep than REM sleep, and sweating remarkable in the stage of the non-REM 
sleep of the 1 st sleep period is seen especially. 

[0043] The applicability of the cerebral function data store method by this invention is not 
restricted to the cerebral function measurement under sleep which has been described above. 
For example, when measuring the cerebral function when imagining moving a finger, it is required 
to check that the muscles to which a finger is actually moved are not moving. The 
electromyogram is suitable for such a purpose. The conservative quantity of data is reducible by 
carrying out the monitor of the motion of muscles by change of an electromyogram wave, and not 
saving an MRI image, as the period when muscles have moved is shown in drawing 14 . In drawing 
14 , the slash section shows the time domain which carries out MRI image preservation. 
[0044] Based on such a judgment result, on CPU, data processing is performed and reduction of 
conservative quantity is realized. As a result of 1 cycle of the sleeping hours under measurement 
of MRI data considering as 90 minutes and judging in this as the above-mentioned concrete 
example, the rate which each sleep phase defines presupposes that they are recovery: 1-3%, step 
[ 1st ] : several % or less, step [ 2nd ] : 40 - 50%, the 3rd, step [ 4th ] : 20 - 30%, and rem 
phase:20-25%. The data for 50 minutes of the first recovery phase are not saved, and if the data 
for 100 next minutes are set up as it saves, they will lead to reduction of ******** 33%, noting 
that all measurement time amount takes 60 minutes by hypnagogic as 1 50 minutes. Moreover, if 
the rate which the 3rd, the 4th, and REM sleep will define if it sets up so that only the data in the 
3rd, the 4th, and REM sleep may be saved among 90 minutes of sleeping hours considers as 55%, 
it will lead to reduction of the data of about 67% of conservative quantity. 
[0045] 

[Effect of the Invention] according to the MRI equipment using the cerebral function data store 
method of this invention — fMRI measurement — simultaneously — or since the cerebral 
function data which use modality other than MRI, such as an electroencephalogram, electrocardio, 
a myo electric signal, eye movement, blood pressure, and temperature, in the intervals of 
measurement, carry out the monitor of the living body phenomenon of the subject, and do not 
have the need of saving are determined, the preservation amount of data is reducible. 
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oi»r. cpu±r. niBiai!g©^b«rsyy^ 

stifc«*)^EPiF*9icita'jsnfcMR i *w&mw- 
50 ^-^^sa^jflifij-r^. set*, ffistc 



(6) 

9 

[0037] msifcrnmovimmzm io, hi i £ 
m^xwi-rz. mi (mm&i&<Dmmnm<Dmft 
s. mi itt7;wjXA{(iit*5. m^m.<D^mt 
tp-i>Si5®{a , 2 ffitt©i6Jfi*iT 2Hz«T©iS-e* i t i> 

Ztl^tXDimr- $ &20#- 1 ^0D#)JSE^«C» 
*<l>^£^nfcW©g|5<4-C\ 151— EGJi©0-2 Hz©J?£9- 10 

©•en-en^-f^^f- h pc*$<j:t>'poS:5fc«>. ±fa^ 

^-T 5 ^^.* ©JtPc/ Po^ffiTr m^.i£2 tirz>) 
©JtPc / Po*«BSfii4ia^€»W^EK©^©*JSE 

©pectin at *>m>. 

[0038] 02©P§^6^3|2P§^©^fK:fcWS® 
M5&$©aj^#§6Ctii;LS., C©*§£. BiBR&& 

©w^m*iW5SEm©2 0-5 o%©n$£S3Kisg. 
5 o%«±©^£Jfr4&Fg£#fc-r 0 

[0 03 9] */c. C ©*§£"??<£>. CPU±T. MZ. 
tf. BiBge:P^©^bB?««^©«^IErai*3©MR I Ei& 
7 r - *tt«#b . x«ilBEI9:Pi©^fcfr^i^©*iJ 

SrHWra. 30 
[0040] EBR&$ttt3i©«;£M£0 12, 1134 

ffl^r^f^o mi 2temm*wommi\jg.<ow&. 
m. mi 3 ittTfodt ij xaM"c& i>. wmw&tvxGm 

0a(7 5yVJa±) -C2 Hz«T©^ig©C<!:T?*-5. C 

©*ij©z(s*si2 {c^-rjc^tcNfio/Mzratc^sd-r 

L. 0-2 H2©^©^7-'JX^-r^ 0 ±12^7 
- U x^L-fcHg«7 I -*©ffiifI*S75MVHy±-C*-SJS 
±ge/hEP^CCtel^rKBE^?g*5tii^L-Ctv^fe©i 

aiiK^^a^brt^/mia©s5!?r^-r^ 40 

m. orrtc lAWSns, c©&f££Nfl©/N2[?fltc>Pt 

brffi>. cnt / n >o.5-c&ni*. eis^?g©ta^ra 
*S5 o%*iS^rt,^<b*ij5£3n. ±ta*ij^izra^4 
gprc* 0.2 < OfT / N s o.5-c*ntt, 
E8Sm«©ai31B#P5*S2 0-5 o%-c*stffit<*ft, 
JbiB«eEMtt*3&»-C*3 
[0 04 1 ] UABES«:teWSSfcSi#%#m«.-iijir«c 

ig^ffl!»©ffliaT?«.s. Kaanit92^94gtHrctt 

«£A,£*3!ft&C>©-C. C©ig!££a8&©&;ttgipS7Wc<t 
Atf 2 0 0 /iV«±©B$UAKIE<!:*%'r. fc/ct,. S 50 



1 1 -56 8 1 0 

10 

«>•><*) tSDtt-r4cij&s*»). gfcuri&Pfraifigf) 

^<t^*£&}gftrtWJ<*4-i3©T-, C©<fc5fc8& 

* <t mfflt z> tabic mmmm&Bvmftmzvmtzm 

[0042]*/t, ffiiSSP§©^fcK:#or^b-r*^ 

[0043] *§mK.£z>timm? : --'5<&&mi<Dmm 

©S!{b«:a:i3^©a6t**-5'b, mm&m>-cb£ 
•jfcWK^^tiil 1 4 tc^VT J: 5 KMRiBtfgt&S?? 

[0044] £©<!:*> tt«3eiSJ|HC«-A>r v Sfc, C 

£„ ±§Z<DM:WtfttJ:W£LX> MR I ^-^©SlBtti© 
KBEB$ra<Dl^-r^^*sg o»il, C©fTia|5El,fc 

mm. &Mvmmifett>zm&n, nm: 1-3%. s 

1 SPg : ®E%«T. S2&P§: 4 0-5 0%. S3. S 
4fSP§: 2 0-3 0%. S^UAKPi : 2 0-2 5%"C 

asiT*. ±it«ijB#ia*n 5 o^io-c. Aas*-c«: 

6 0 tLT, S^©«ffi©|!g© 5 0 ^©f 1 - * 
B«»tSt<. «© 1 0 O^O^-jrttffi^-r&^b^ 
J;^{Ct9:S-rS<!:. 3 3%««#fi©glM«Co£#3. 
$/c. EIS^Fra©9 0^5-©^^. S3. JS4. UABBS 
fcDf-5i(D*ffi??fSJ;5K:glt5i, S3. S 

4. R^uAmm^m^^^5 5%<t-rs<t. ^6 

7%©«i?a©^- :S»©ffMtCO)&:*5S. 
[0 045] 

MR I $<igtC fMRI ©fttJil5|B#K:*S^{Jft 

i'MRitw©*^ >; t- < tm^xmk^<D^im^.if: 

[Hffl©!B*J5cSiM] 

(H 1 ] *»W€rjlJ6-rSfc«)©«l2$IS©»fiEBlT* 
■5. 

[h 2 ] #&Hjcccfc ssaafifef*- $ «#©n^jr* 

[03] tf&Wec J: ^JBMttf - f «S©f6©*iS^J-C 



11 

a*. 



(7) <&ffl¥- 1 1 -56 8 1 0 
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* [014] *§&WK£zm®m7--*Gmcm<D$mw 

3 #aE*f& 
4 

5 M^BBWWB 

6 iSJl^fig 



[08] *^«c«fcs«.SijetH3K©«s©jiw««fcS:0 10 7 jkjh&sbhs 

[09] *^{C«fcS«fi^l±l31©*lJSrJU=fUXA^ 



8 

9 ftfltt&jgs 





1 0 


««« 


[010] *^CCcfc^KS^Hi^<D^<D*JfS« 


1 1 


mm 




1 2 




[011] *»BB«cJ:*idt^iftHi3H©«er^=fyX 


1 3 


AD» 




1 4 


CP 


[012] *mi&J:z&mmmm<Dmm<Dmwmwi 


1 5 






1 6 




[013] *»wccj:4ii«»«a«®fl3erju=fy x 20 


1 7 





[01 ] 




[02] 



mmw- 11-56810 



[03] 




[H5] 








mmW- 1 1 -56 8 1 0 



[07] 




[H8] 



[09] 



\; i u i y 1 1 1 m 

I W-*> ^ P/Pr>fflffiTp 




tO~15Hz 



t0f-l|"Hz 




0.5 s a± 



I 10-15 HzW>a^iiiffir*/hKfB5 



CHI 1 1 



c 



i 



C 



I 



3 




(8-1 2R 



-12Hz ###'50%£S;l*E 

wwi7-yiwi 



c 



lO-ISHz/Sfl*)/*?-^ 



j_ 




^/j^F«gj-eio-i5Hz<oistfi^\ 




(10) 



ftmW- 1 1 -56 8 1 0 



[010] 



mi 2i 



/t*7— r^v^-f Pc 




0-2 Hz 




Pc/Po>!3SMTr 




0—2 Hz 



75 




[114] 




01) 



13 ] 



, . _ r _ , 




^JvKBIJg-7-';xg» ) 



YES*} 



NO 



(5 



CNT-CNT + 1 




(g3«B ) (»4«» ) 



